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of the base mid way between the upper and lower bases ; and o=altitude of frus- 
tum. Then p=i(R + r). .'. 4p 2 :=(i?+r) 2 . 

Volume of frustum=^a(iJ 2 +r 8 +i2r-)=i^a(2 J R 2 +2r 2 +2/?r)=iTO[i? 2 f 
r 2 + (i?+r) 2 ]=ia-o(i? 2 + r s +4/9 2 ). 

The same method applies to frustums of pyramids, and all solids coming 
under the prismatoid formula as special cases. 

Also solved in a more general manner by B. F. SINE, P. S. BERG, J. SCHEFFER, HARVEY N. 
DAVIS, W. H. DRANE, and CBAS. C. CROSS. 



CALCULUS. 

68. Proposed by EDWARD DRAKE ROE, JR., A. M., Assooiate Professor of Mathematics, Oberlin College, 
Oberlin, Ohio. 
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If a x to r steps be denoted by a x , and if y=x x . prove that 

y j« J J If — «■ y f 1 k 1 

D x y=%* + * + ""*(]og*) r - 1 (l+loga:)+ 2 x x+ * + " - * _1 (logaO r ~ fc . 

Solution by the PROPOSER. 

If y=fi(%) f ' (x K we obtain, by taking the logarithm of both sides of the 
equation, and differentiating, the formula 

^.»=/i(*) A( " ) log/ J (*)D,/ i (x)+/,(*)>''W- 1 /,(*)D,/ 1 (a). 

X 2 

If in this /j {x)=x, /, (a;) =af, that is \iy-—x x =x", we obtain 

D x y=& r * logx( 1 + logs) + x* + * , 

and-the formula to be proved is true when r=2. It is evidently not true for val- 
ues of r<2. Assume that it is true for all other values of r 

r+l r r 

Let y—x x ~ x x x . In the above formula put, /, (x)=x, f^x)—*?, and we get 

r+l r r+l_j r 

D x y=x x logxD x x*+x x x 1 , 
but by this assumption this is 

r+l r r-1 , 1 r+l fc=r r ,r-l , fc-t_, 

D x y=x x. \ogx[x x + » *(logaO r-1 (l + loga;)]+a; x logx 2 x x x + " * (loga-)*-* 
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+ X x X 



r+l,r,r-l, 1 

— x x "V x T —-*(loga:y(l + loga:)+ 2 x x + * + "" * "~ l (\oexY+ 1 - k 

But this expression has the same form with respect to r+l, that the as- 
sumption had with respect to r, and since the assumption was true for r—2, it is 
also true for all values of r greater than 2, which is what we had to prove. 
Erlangen, Bayern, Hauptstrasse 8S 11 , #6" February, 1898. 
Also solved by C. W. M. BLACK, W. W. LANDIS, and G. B. M. ZERR. 



